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The displacement produced by turning the instrument from the position in which P coincides with the direction of the earth's motion to that in which Q coincides with this direction should be 2$.
But no displacement of the interference fringes was observed. The sensitiveness of the method was afterwards increased by Michelson and Morley * by reflecting each beam of light several times back and forth by means of mirrors. The effect of this is to multiply several times the length of the arms P and Q. Each beam of light was in this way compelled to travel a distance of 22 metres, i.e. /was n metres. The apparatus was mounted upon a heavy plate of stone which floated upon mercury and could therefore be easily rotated about a vertical axis. According to (50) this rotation ought to have produced a displacement of 28 = 0.4 of a fringe, but the observed displacement was certainly not more than 0.02 of a fringe,—a difference which might easily arise from errors of observation.
This difficulty t may be explained by giving up the theory that the ether is in absolute rest and assuming that it shares in the earth's motion. The explanation of aberration becomes then involved in insuperable difficulties. Another way of explaining the negative results of Michelson's experiment has been proposed by Lorentz and Fitzgerald. These men assume that the length of a solid body depends upon its absolute motion in space.
As a matter of feet, if the arm which lies in the direction of the earth's motion were shorter than the other by an amount
tf l—fr the difference in time //— /", as calculated in (49), would
* Am. Jo. Sci. (3) 34, p. 333, 1887 ; Phil. Mag. (5) 24, p. 449, 1887. f Sutherland (Phil.  Mag.   (5) 45, p. 23, 1898) explains Michelson's negative result by a lack of accuracy in the adjustment of the apparatus.    But, accordingt noon,ute velocities of the heavenly bodies ; hence in the ultimate analysis the application of the usual equation representing Doppler's principle to the determination of the relative motion in the line of sight of the heavenly bodies with respect to the earth might lead to errors. Attention was first called to this point by Moessard (C. R. 114, p. 1471, 1892).
